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Crystal structure
The crystal structure of capranicaite
 
consists of three 
overlapping layers of polyhedra
 
(A, B, and C) normal to the 
c axis. 
The A-layer contains the Si2
 
O6
 
chains that extend along a 
(fig. 4 below). 
Capranicaite: a new
 
mineral
 
from
 
Capranica, Viterbo, Italy
Capranicaite, (IMA 2009-086) KCaNaAl4
 
B4
 
Si2
 
O18
 
, is a new mineral found in the Vico
 
volcanic complex at Capranica, Viterbo, Latium, Italy. It is a Cs bearing inosilicate
 
with a 
new topological arrangement of the 2-periodic Si2
 
O6
 
single chains. The name is for the 
locality, Capranica, where the holotype
 
was found (fig. 1 below).
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Physical properties
Capranicaite
 
forms small, thin tabular crystals no longer than 0.1 mm (fig. 2 below). 
Crystals are colourless, with a white streak and a vitreous lustre; they are not 
fluorescent and have a good {001} cleavage. Density (calc.) is 2.41 gcm-3.
Optically is biaxial (-) with α
 
= 1.495(1), β
 
= 1.543(1), γ
 
= 1.544(1); 2V(obs) = 7.3(2)°.
Analytical methods.
Chemical composition: Jeol
 
JXA 8200 WD-ED combined electron microprobe; INGV Roma.
Single crystal X-ray diffraction: Bruker
 
AXS Smart Apex diffractometer, (MoKα); CGS
 
Pavia.
FTIR spectroscopy: Nicolet Magna 760 spectrophotometer + NicPlan
 
IR microscope; Roma Tre.
Crystal and compositional data
Capranicaite
 
is monoclinic, space group P21
 
/n.
Cell parameters: a
 
= 4.8507(2), b
 
= 16.6156(6), c
 
= 20.5445(7) Å, β
 
= 90.245(1)°, V
 
= 
1655.82(17) Å3, Z = 4.
The empirical chemical formula obtained from EMP analyses calculated on the basis of 
18 O, is: (K0.69
 
Cs0.10
 
)Ʃ0.79
 
(Ca1.19
 
Na0.80
 
)Ʃ1.99
 
Al3.91
 
B3.99
 
Si2.09
 
O18
The strongest six reflections in the (simulated) X-ray powder pattern are [d in Å
 
(I %) 
(hkl)]: 3.234 100.0 (1 2 4), 4.104 90.1 (-1 2 1), 3.424 82.8 (0 0 6), 2.184 38.3 (0 4 8), 
2.405 36.8 (1 6 0), 3.119 32.2 (-1 4 1).
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Occurrence
Capranicaite
 
occurs in miarolitic
 
cavities of a 
feldspathoid-bearing syenite
 
ejectum
 
probably 
formed during late-stage metasomatic
 
processes 
related to volcanic activity.
Selected interatomic
 
distances (Å) in capranicaite.
Si(1)–O(1) 1.623(4) Si(2)–O(1) 1.621(4)
Si(1)–O(2) 1.624(4) Si(2)–O(2) 1.610(4)
Si(1)–O(3) 1.598(4) Si(2)–O(5) 1.598(4)
Si(1)–O(4) 1.597(4) Si(2)–O(6) 1.598(4)
<Si(1)–O> 1.611 < Si(2)–O> 1.607
Al(1)–O(6) 1.707(4) Al(2)–O(5) 1.704(4)
Al(1)–O(11) 1.750(4) Al(2)–O(12) 1.754(4)
Al(1)–O(14) 1.755(3) Al(2)–O(13) 1.751(4)
Al(1)–O(17) 1.753(3) Al(2)–O(18) 1.753(4)
<Al(1)–O> 1.741 <Al(2)–O> 1.741
Al(3)–O(3) 1.707(4) Al(4)–O(4) 1.706(4)
Al(3)–O(8) 1.756(4) Al(4)–O(7) 1.754(3)
Al(3)–O(9) 1.755(3) Al(4)–O(10) 1.755(4)
Al(3)–O(16) 1.754(3) Al(4)–O(15) 1.754(4)
<Al(4)–O> 1.743 <Al(4)–O> 1.742
B(1)–O(8) 1.385(5) B(2)–O(7) 1.379(5)
B(1)–O(9) 1.378(5) B(2)–O(10) 1.385(5)
B(1)–O(18) 1.377(6) B(2)–O(17) 1.381(6)
<B(1)–O> 1.380 <B(2)–O> 1.381
B(3)–O(11) 1.376(5) B(4)–O(12) 1.369(6)
B(3)–O(14) 1.368(6) B(4)–O(13) 1.371(5)
B(3)–O(16) 1.374(6) B(4)–O(15) 1.376(6)
<B(3)–O> 1.372 <B(4)–O> 1.372
M(1)-O(9) 2.393(3) M(2)-O(7) 2.401
M(1)-O(10) 2.400(3) M(2)-O(8) 2.395
M(1)-O(12) 2.393(3) M(2)-O(11) 2.393
M(1)-O(13) 2.390(3) M(2)-O(14) 2.391
M(1)-O(15) 2.405(3) M(2)-O(16) 2.405
M(1)-O(18) 2.436(3) M(2)-O(17) 2.424
<M(1)-O> 2.403 <M(2)-O> 2.402
A–O(1) 3.340(4)
A–O(3) 3.077(4)
A–O(4) 3.102(4)
A–O(5) 3.146(4)
A–O(5’) 3.415(4)
A–O(6) 3.124(4)
A–O(6’) 3.435(4)
< A–O> 3.235
FTIR spectroscopy
The single-crystal FTIR spectrum (fig. 3 below) shows a group of absorptions from 2289 
cm-1
 
to 2640 cm-1
 
due to the overtone of the anti-symmetric stretching vibrations of the 
BO3
 
triangular groups. Due to the significant thickness crystal are
 
also present the 
absorptions due to trace of H2
 
O/OH; it is not clear if this H2
 
O/OH are structurally related 
to the mineral.
Figure 1. Capranica, Vico
 
vulcanic
 
complex.
Figure 2. Microphotographs of 
capranicaite
 
(photo L. Mattei).
Figure 3. Capranicaite
 
FTIR single-crystal spectrum.
The B-layer is built by isolated AlO4
 
tetrahedra
 
and BO3
 
triangles connected to form a 
continuous sheet of six-fold rings (3Al + 3B) (fig. 6 below left). Two B-layers are 
connected to a single sandwiched A-layer to forms a bi-dimensional  B-A-B network. The 
B-A-B networks contain seven fold cavities not completely populated by K and minor Cs 
(fig. 6 below right). 
The C-layer is constituted by isolated octahedra
 
with a mixed (Ca, Na) population (fig. 
7 below left) and links together the adjacent B-A-B bi-dimensional networks (fig. 7 
below right). Along c
 
the sequence of layer is C-B-A-B-C-B-A-B-C.
Respect than pyroxene, in capranicaite
 
the Si-tetrahedra
 
are rotated and the Si2
 
O6
 
groups do not have two apical 
oxygens
 
pointing towards the same direction (fig. 5 
below). 
Figure 4. The A-layers of Si2
 
O6
 
chains in the unit cell. 
Figure 5. The topology of the Si2
 
O6
 
unit in capranicaite
 
(left) and pyroxene (right).
Figure 6. Left) Projection of the Al-B layer down c
 
showing the six-membered
 
rings formed by 3 Al tetrahedra
 
and 3 B triangles 
and  right) the bi-dimensional B-A-B network containing seven-coordinate alkali sites (A sites).
Figure 7. Left) Projection of the octahedral
 
layer down c
 
and right) the crystal structure of capranicaite.
Relation to other species
Capranicaite
 
can be placed into the 09 class (silicates) 09.DB family (inosilicates
 
with 
2-periodic single chains, Si2
 
O6
 
; Pyroxene-related minerals) accordingly to Nickel & 
Strunz
 
classification, or in the 65 class (inosilicates), 65.01 type (inosilicate
 
single-
 
width unbranched
 
chains, W=1 with chains P=2) accordingly to Dana. However the 
crystal structure does not show similitude to the series of minerals occurring in these 
groups. 
